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Abstract
Background: The World Health Organization stated that antimicrobial resistance is one
of the top 10 threats to global health. To combat antimicrobial resistance, antimicrobial
stewardship (AMS) programs were developed. Efforts to engage nurses in stewardship efforts
have been limited. Bedside nurses are in an optimal position to help decrease antimicrobial use,
which is especially relevant in long-term care facilities where up to 75% of antibiotic use is
deemed unnecessary or inappropriate. The purpose of this Doctor of Nursing Practice scholarly
project was to examine factors that influence nurse engagement in AMS at long-term care
facilities in Tennessee. Methods: A mixed-method, cross-sectional survey design was used to
assess knowledge, attitudes, and behaviors of nurses working in 30 long-term care facilities in
Tennessee. Descriptive statistics, qualitative thematic analysis, and Kruskal-Wallis H tests were

used for statistical analysis. Results: 107 (N = 107) nurses participated. Overall, nurses provided
appropriate definitions of antimicrobial stewardship. While 88.7% of nurses agreed that
antibiotics were overused nationally, only 33.3% agreed that antibiotics were overused in their
setting. Approximately 72.6% of nurses were interested in learning about the current status of
antibiotic resistance in their setting. Nurses were confident in performing most behavioral skills,
except for antibiotic dosing and de-escalation and IV to PO antibiotic conversion. Nurses listed
lack of education, communication, time constraints, and patient and family knowledge as
common barriers to engaging in AMS. Conclusion: Overall, nurses had positive knowledge and
attitudes, which indicated a strong potential to engage in stewardship behaviors. After identifying
barriers to nurse engagement in AMS, long-term care facilities should implement interventions
to overcome the barriers. Further research should assess the effect of interventions, such as
formal and informal education, on nurses' knowledge and attitudes and evaluate interventions to
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counteract barriers to engagement. Recommendations include providing nurses with current
antimicrobial resistance and utilization patterns in their facility and engaging them within the
institution's antimicrobial stewardship team.
Keywords: antimicrobial stewardship, nurses, antibiotic resistance, long-term care, attitudes,
behaviors, knowledge
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Introduction and Background
The World Health Organization (WHO, 2020) identified antimicrobial resistance among
the 10 threats to global health. Antimicrobial resistance occurs when bacteria, parasites, fungi,
and viruses adapt over time and develop defense mechanisms that allow them to survive
antimicrobial medications, such as antibiotics, antimalarials, antifungals, and antivirals (WHO,
2020). Antimicrobial resistance presents health care providers with the challenge of being unable
to treat formerly treatable infectious diseases, which has led to the increased spread of infectious
diseases and the development of "superbugs." Due to widespread and excessive use of antibiotics
across the globe, antibiotic resistance has become an urgent concern, resulting in approximately
35,000 deaths annually in the United States (Center for Disease Control and Prevention [CDC],
2020). According to the CDC (2020), in 2019, antibiotic-resistant bacteria infected an estimated
2.8 million people in the United States. Annually, just treating six of the 18 identified antibioticresistant threats contributes to $4.6 billion in health care expenditures (CDC, 2021a).
Necessary and unnecessary use of antibiotics has contributed significantly to the increase
of resistant bacteria. Because antibiotic-resistant bacteria can persistently spread within health
care settings, patients in long-term care facilities are at high risk for infections created from
antibiotic overuse, such as clostridium difficile (CDC, 2020). Although 75% of antibiotic use in
long-term care facilities was deemed unnecessary, approximately 50-75% of long-term care
residents received at least one antibiotic course per year (Morrill et al., 2016; Jump et al., 2012).
Jump et al. (2012) estimated that 1.6-3.8 million infections require antibiotics annually in longterm care facilities. Infections may be more prevalent in long-term care facilities because many
patients have indwelling devices, functional impairment, and other comorbidities. To address this
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complex problem, many long-term care facilities have implemented antimicrobial stewardship
(AMS) programs (Morrill et al., 2016).
According to the Association for Professionals in Infection Control and Epidemiology
(APIC, n.d., para. 2), AMS is "a coordinated program that promotes the appropriate use of
antimicrobials (including antibiotics), improves patient outcomes, reduces microbial resistance,
and decreases the spread of infections caused by multidrug-resistant organisms." The CDC
(2021b, para. 1) furthermore defines antibiotic stewardship as "a set of commitments and actions
designed to 'optimize the treatment of infections while reducing the adverse events associated
with antibiotic use."
The most effective interdisciplinary AMS teams include all health care professionals
involved with patient care. Those typically involved in interdisciplinary teams are infectious
disease physicians, pharmacists, infection preventionists, and microbiologists (Edwards et al.,
2011; Monsees et al., 2018). In 2017, the American Nurses Association and Centers for Disease
Control and Prevention (ANA & CDC) made a formal recommendation for nurses to be included
in the antibiotic stewardship team. Although nurses have been recognized as essential team
members, efforts to engage nurses in AMS have been limited. In their national survey, Carter et
al. (2019) reported that only 42% of their respondents reported having nurses guide their
engagement in AMS. With the lack of engagement of nurses in an AMS team, nurses have
missed opportunities to create a more inclusive and cohesive AMS team (Olans et al., 2016;
Sumner et al., 2018; van Huzien et al., 2021).
Problem Statement
Numerous studies have assessed the role of nurses in AMS; however, limited studies have
appraised their knowledge and attitudes. Of the limited studies on nursing involvement with
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AMS, few focused on long-term care facilities (Wilson et al., 2017, Scales et al., 2017; Lim et

al., 2014). Although long-term care facilities have more barriers to AMS interventions than acute
care facilities, nurses in long-term care are more likely to influence antibiotic prescriptions and
usage because their assessments and communications are central to decision making (Wilson et
al., 2017). By understanding the knowledge, attitudes, and behaviors of nurses regarding AMS,
long-term care facilities can create strategies to overcome barriers and embrace opportunities for
nurses to enhance engagement in AMS, which could have positive effects on patient outcomes.
Purpose
The purpose of this Doctor of Nursing Practice (DNP) scholarly project was to examine
factors that influence nurse engagement in AMS at long-term care facilities in Tennessee.
Research Questions and Hypotheses
The following research questions were used to guide the study:
1. What is the level of knowledge, attitudes, and behavioral skill competency among nurses
working in long-term care facilities?
2. Is there a relationship between work experience and AMS knowledge, attitudes, and
behavioral skill competency among nurses working in long-term care facilities?
3. Is there a relationship between education level and AMS knowledge,
attitudes, and behavioral skill competency among nurses working in long-term care facilities?
4. What barriers impact nurse engagement in AMS at long-term care facilities?
The project leader hypothesized:
1. Nurses with more work experience will have more AMS knowledge, attitudes, and
behavioral skill competency.
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2. Nurses with a bachelor's degree or higher will report increased AMS knowledge,
attitudes, and behavioral skill competency.
Review of Evidence
Role of Nurses in AMS
According to the WHO (2018) competency framework, the role of nurses in AMS
programs is to identify the source of infection, record patient allergies and medications,
administer antimicrobials promptly, monitor adverse effects and the patient response of
medications, interact with the AMS interdisciplinary team, and educate patients and family. In
addition, Carter et al. (2018) stated that questioning the necessity of urine cultures, obtaining
urine and blood cultures, switching medications from intravenous (IV) to oral (PO), and
participating in an antibiotic timeout are also a part of the nursing role.
Although nurses were recognized as essential AMS team members, limited involvement of
the nursing discipline may be attributed to unclear delineation of the nursing role. A study
conducted by Carter et al. (2019) showed that only 16% of the infectious preventionists reported
nurse roles in AMS were well-defined. Other authors suggested the first step to engaging nurses
in AMS is to clearly identify their role and explain it to all AMS team members (Manning &
Pogorzelska-Maziarz, 2018; Monsees et al., 2018).
Less than 20% of long-term care facilities had a full-time health care provider, which
meant that the providers relied on nursing staff to report any changes in the patients' health
(Morrill et al., 2016). According to Morrill et al. (2016), physicians who were not physically at
the facility often chose to treat a urinary tract infection without assessing the patient, relying on
the bedside nurse to report accurate signs and symptoms. Nurses are the frontline provider in
long-term care facilities because they are at the bedside with the patient 24 hours a day and are
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often the first to know if there is a major or minor change in the patients' health. In the literature,
other nursing tasks were deemed critical to AMS, such as monitoring patients for adverse effects
of drugs and minimalizing unnecessary testing, such as frequent urine cultures (Jeffs et al.,
2018). Since nurses were recognized as primary dispensers and distributors of antibiotics,
authors explained that nurses play an integral role in ensuring appropriate and safe antibiotic use
(Carter et al., 2018).
Many nursing roles assist or overlap with other disciplines' roles, such as a pharmacist
being responsible for accurate antibiotic allergy history taking or the hospitalist or infectious
disease specialist being responsible for progress reporting (Olans et al., 2017).
Although nurses consistently perform tasks that contribute to AMS, their formal role on
stewardship teams was minimally documented in the literature. The limited nurse involvement in
AMS created a nurse exclusion within interdisciplinary teams (Edwards et al., 2011).
Furthermore, when nurses were omitted from or were not engaged in AMS, patients suffered
(Padigos et al., 2020).
Nursing Participation in AMS in Long-term Care Facilities
Long-term care facilities have implemented AMS interventions with and without nursing
participation. For example, a study by Stuart et al. (2015) analyzed the role of an infection
control clinical nurse consultant in AMS teams, which demonstrated a greater reduction in
antimicrobial days of therapy (DOT) from 723 DOT pre-intervention to 571 DOT postintervention. Furthermore, the study results demonstrated a decrease in the number of
antimicrobials prescribed from 102 to 83 (Stuart et al., 2015). On the contrary, although Jump et
al. (2012) did not include bedside nurses in the development of a long-term care facility
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infectious disease consult service, the consult service resulted in a 30.1% decrease from
antimicrobial usage of 175 DOT pre-intervention to 122 DOT post-intervention.
A few studies reported that providing education to nurses resulted in a reduction of
inappropriate antibiotic prescriptions in long-term care facilities (Monsees et al., 2019; Kullar et
al., 2018; Morrill et al., 2016). For example, after utilizing an educational toolbox, there was a
4.9% decrease in the total antibiotic consumption (Morrill et al., 2016). Another study by Loeb et
al. (2006) designed a clinical pathway for nurses to use for patients with lower respiratory tract
infections, resulting in a decrease in approximately half of the hospital admissions and an
average cost savings of $1,016 per resident. Furthermore, the mortality rate in the group that
utilized the clinical pathway was 3.1% compared to the 6% that did not use the pathway (Loeb et
al., 2006).
While many study interventions included nurses and assessed barriers and opportunities,
limited studies showed evidence of factors, such as nurses’ knowledge and attitudes, that
influenced nurses to engage in AMS behaviors (Wilson et al., 2017, Scales et al., 2017; Lim et
al., 2014).
Barriers and Opportunities for Nurses in AMS
Many barriers and opportunities were recognized in the literature regarding nurses'
involvement in AMS in long-term care facilities. Evidence showed that nurses faced several
barriers when participating in AMS, such as lack of education in stewardship, gaps in
antimicrobial resistance and stewardship knowledge, and lack of ownership of being part of an
AMS team (ANA & CDC, 2017; Carter et al., 2018; Ladenheim, 2018; Morrill et al., 2016;
Padigos et al., 2020). In one study, only 33% of the infection preventionists who responded to
the survey reported that the hospital where they were employed provided AMS educational
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resources for nurses (Carter et al., 2019). The lack of education in stewardship may contribute to
nurses' knowledge gaps, leading to the unawareness of nurses' role in AMS. Opportunities for
AMS were recognized, such as involving nurses in education, research, and policy (Manning et
al., 2016). According to Gillespie et al. (2013), nurses involved in an educational program on IV
to PO antibiotics increased their antimicrobial resistance knowledge from 59% to 79% and linerelated infection knowledge from 38% to 70%.
Another barrier described was the lack of leadership involvement in stewardship
activities (Ladenheim, 2018; Monsees et al., 2020; Carter et al., 2019; Manning & PogorzelskaMaziarz, 2018). For example, Carter et al. (2019) reported that only 49% of the participants
stated that nursing leaders supported nurse engagement in AMS, whereas 51% of the participants
stated that the hospital leaders supported nursing engagement. More specifically, the participants
reported a lack of a designated nurse leader with the role of engaging nurses in AMS (Carter et
al., 2019). In a study conducted by Manning and Pogorzelska-Maziarz (2018), results indicated
perceptions of infection control leaders demonstrated less leadership support for nursing
engagement in AMS, with a mean of 3.39 compared to physician leadership support with a mean
of 4.25 (Manning & Pogorzelska-Maziarz, 2018). Nurse leadership involvement was recognized
as another opportunity to increase nurse participation in AMS due to nursing leaders having the
ability to provide educational resources and help empower nurses to approach providers about
antibiotic usage (Monsees et al., 2020; Sumner et al., 2018; Jeffs et al., 2018). Although barriers
were noted to AMS interventions, Carter et al. (2018) reported that the barriers or challenges
were viewed as opportunities to improve.
Nurses' Knowledge of AMS
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Evidence showed limited data on nurses' perceptions and knowledge of their role in AMS
(Monsees et al., 2018). Many nurses were unaware of the definition of AMS and their role in it.
One study reported that 43% of nurses were willing to participate in AMS interventions;
however, 22% of those were unaware of what their participation would involve (Jeffs et al.,
2018). Monsees et al.'s (2018) study concluded that engagement strategies, such as formal
education, empowerment techniques, and nurse input, could increase nurses' desire to participate
in AMS.
According to Crnich et al. (2015), education was an essential part of the infrastructure of
AMS interventions. For example, in a study conducted by Carter et al. (2018), knowledge gaps
regarding antibiotics were the most notable barrier for nurses with a bachelor's or master's
degree. Moreover, in an article surveying undergraduate nursing students about their knowledge
of AMS, 70.7% had little to no knowledge regarding the topic (Bouchoucha et al., 2021). One
study showed that 49% of the participants (education ranging from hospital certificate to a
Doctor of Philosophy) rated below average or poor knowledge of AMS (Padigos et al., 2020).
Regardless of the education level, many nurses reported a lack of knowledge regarding AMS.
In addition to education, evidence illustrated that the number of years of nursing experience
influenced nurses' knowledge. For instance, Monsees et al. (2018) found that nurses with less
than five years of experience were less knowledgeable of AMS compared to those with more
than 15 years of experience. Similarly, Padigos et al. (2020) found that the younger and less
experienced nurses had decreased knowledge of using antibiotics compared to more experienced,
older nurses.
There is a current need to educate nurses on the meaning of AMS. Merrill et al. (2019)
highlighted the need for education focused on increasing antimicrobial resistance awareness;

EXAMINING NURSE ENGAGEMENT

16

hence, they demonstrated that awareness could lead nurses to make specific behavioral changes
by developing and participating in specific AMS interventions. In the post-survey conducted by
Wilson et al. (2017), nurses who participated in an online course reported an increase in
knowledge and awareness of their role in AMS from 75% to 86%. Furthermore, the nurses in the
study agreed that the awareness influenced the prescribing of antibiotics in long-term care
settings (Wilson et al., 2017).
Nurses' Attitude Towards AMS
Nurses' attitudes and perceptions can positively or negatively affect the integration of AMS
into a nurse's daily routine. One study reported how it was essential to report and address
difficulties when facing new responsibilities, such as AMS interventions (van Huizen et al.,
2021). Difficulties perceived by the nurses included the lack of encouragement and additional
workload, which influenced both attitude and behavior (Kirby et al., 2020; Ladenheim, 2018).
Nurses were described as being proactive regarding antimicrobial use and committed to doing no
harm to the patient (Jeffs et al., 2018; Padigos et al., 2020; Lim et al., 2014).
Various studies have shown that nurses believe that they should not be involved in
stewardship because they are not prescribers (ANA & CDC, 2017; Ladenheim, 2018; Olans et
al., 2017). These negative beliefs may decrease nurse involvement in formal AMS initiatives and
teams. A study showed that only 25% of the nurses who responded believed that AMS
information was essential (van Huizen et al., 2021). Abbo et al. (2012) stated that health care
providers would not make behavioral changes to their practice unless they were aware that a
change needed to be made. This concept was described as the self-readiness to change (Abbo et
al., 2012). Furthermore, Scales et al. (2017) discussed that nurses' self-readiness to change could
lead to more positive efforts to implement and participate in AMS programs.
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Confidence and attitudes have an interrelated relationship. Merrill et al. (2019) found that
nurses were less confident when assessing the appropriate use of antimicrobials. Nurses who had
less confidence reported being less likely to question the provider; moreover, although nurses
were viewed as patient advocates, they faced discomfort when questioning a provider (Carter et
al., 2018; Bouchoucha et al., 2021; van Huizen et al., 2021). In addition to the discomfort, nurses
described a lack of empowerment to speak up (van Huizen et al., 2021; Kirby et al., 2020;
Sumner et al., 2018). For example, Manning and Pogorzelska-Maziarz (2018) reported that only
25% of bedside nurses were confident in asking a provider the indication for the antibiotic.
Nurses' who had more confidence in performing skills had more positive beliefs about nursing
practice (Monsees et al., 2018). Personal beliefs are a significant contributing factor to a person's
behavior. For example, Kistler et al. (2017) concluded that 39% of nurses, compared to the
general patient population, were more likely to expect an antibiotic at the physician's clinic.
Another article stated that 34% of 298 nurse participants would recommend antibiotics to friends
or family to treat the common cold (Padigos et al., 2020).
Theoretical Framework
The Information-Motivation-Behavioral Skills Model
Developed by Fisher and Fisher (1992), the Information-Motivation-Behavioral Skills
(IMB) model was used as a theoretical framework for this scholarly project. Initially developed
to address the risks and behaviors associated with Human Immunodeficiency Virus (HIV)
transmission, the model comprised three constructs: information, motivation, and behavioral
skills (Fisher & Fisher, 1992). The IMB model provided a systematic approach for understanding
how information influences people's motivation and ability to enact new behaviors.
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The first construct, information, refers to the knowledge needed to identify risk reduction
behavior (Fisher & Fisher, 1992). Once the person has gained knowledge, the second construct,
motivation, influences whether or not the informed person will participate in the healthpromoting behavior (Fisher et al., 2003). Two types of motivation are described in the IMB
model: personal and social. Personal motivation involves attitudes toward the person's selfperformance, whereas social motivation refers to the social support for the health-promoting
behavior (Fisher et al., 2003). Finally, the third construct, behavioral skills, assesses if the wellinformed and motivated person will effectively participate in the health-promoting behavior
(Fisher & Fisher, 1992; Fisher et al., 2003). According to Fisher et al. (2003), if a person is
informed, motivated, and has the necessary behavioral skills, the person is more likely to engage
in health-promoting behaviors, which induces positive health outcomes. On the contrary, if a
person is not well informed, demotivated, and has a deficiency in behavioral skills, the person is
more likely to partake in health risk behaviors, producing adverse outcomes (Fisher et al., 2003).
See Figure 1 for a visual depiction of the IMB model.
Generalizability of IMB Model
The IMB model has been used in various health-promoting behavioral studies and was used
in the scholarly project due to being generalizable and parsimonious. Its constructs may be used
by health care providers to help with self-management and treatment adherence for patients who
have chronic diseases (Chang et al., 2014). For example, Osborn et al. (2010) successfully
utilized the IMB model to promote adherence to self-care interventions in Puerto Rican
individuals with diabetes. The author followed the process of the IMB model by first creating
focus groups and questionnaires, then identifying barriers, and finally recognizing whether or not
the participants engaged in self-care behaviors (Obsorn et al., 2010). In a different study,
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Kalichman et al. (2005) applied the IMB model to determine if positive attitudes regarding
condom use influenced the use of condoms in adults with mental illness. The results indicated
gender differences in that women participants reported more positive attitudes and demonstrated
better use of condoms compared to the men (Kalichman et al., 2005). Kalichman et al. (2005)
also found increased knowledge correlated with positive condom attitudes.
Application of the IMB model to AMS
For this scholarly project, the IMB model helps describe the factors contributing to
nursing engagement in AMS (see Figure 2). Information, the first construct of the IMB model, is
used in AMS practice to provide evidence-based education (Crnich et al., 2015). Information is a
prerequisite for adherence to behaviors (Fisher and Fisher, 2003). Gillespie et al. (2013) stated
that with the involvement of nurses in their educational programs, there was an increase in AMS
knowledge. The educational intervention had the potential to influence the behavior of antibiotic
management (Gillespie et al., 2013). Once the relevant education is given, behavioral changes
that reduce antibiotic use are promoted. For example, a study by Crnich et al. (2015) found
decreased antibiotic usage in long-term care facilities where education was provided to nurses,
providers, residents, and families.
Motivation, the second construct to the IMB model, is impacted by attitudes and
perceptions derived from personal beliefs and preferences. Following information, motivation is
needed to carry out the behavior. For example, some nurses felt they were excluded from AMS
because of the perceived lack of education (Kirby et al., 2020). The perceived exclusion may
impact a person's motivation to engage in AMS interventions. Personal motivation also includes
attitudes towards a person's performance of a behavior. For example, according to Kistler et al.
(2017), a minority of nurses believed taking antibiotics for a common cold can contribute to the
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overuse of antibiotics. Those nurses are more likely to reduce antimicrobial use because of their
personal beliefs. In addition to personal motivation, social motivation may be demonstrated
through the support of leadership and peers. Having support from peers and leaders can help
increase motivation to complete AMS tasks. Moreover, if nurses see a leader or co-worker
engaging in AMS, they are more likely to participate in it themselves.
Fisher & Fisher (1992, p. 115) stated, "Information and motivation are thought to activate
behavioral skills that result in risk reduction behavioral change and maintenance of change." By
targeting all three constructs of the IMB model, the scholarly project examined the key factors
likely to influence nursing participation in AMS interventions and efforts.
Project Design
The scholarly project utilized an observational, mixed-method, descriptive, cross-sectional
design to examine knowledge, attitudes, and behaviors of registered nurses (RNs) and licensed
practical nurses (LPNs) at 30 long-term care facilities through the use of an online survey. This
scholarly project received exempt approval from Belmont University's Institutional Review
Board (IRB) in May 2021, considering that the project had minimal to no risk to human subjects.
Clinical/Practice Setting
According to the Tennessee Department of Health (2019), Tennessee had the sixthhighest antibiotic prescribing rate in the United States, with 1,169 prescriptions per 1,000
patients. Within the metropolitan Nashville region of Tennessee, the scholarly project was
conducted at 30 long-term care facilities operated by a major corporation. The corporation
currently has skilled nursing facilities, assisted living facilities, behavioral health hospital,
retirement communities, and home health services. Nurses from 30 long term care facilities,
within the same corporation, were surveyed.
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Each facility had an interdisciplinary team that implemented AMS interventions. As a
corporation, they had distributed an Antibiotic Stewardship Program Notebook, which included
surveillance methods, isolation protocols, infection control references, monthly meetings about
antibiotic stewardship, new hire education, and patient education, to clinical staff at all of their
facilities. The facilities, furthermore, utilized the McGeer Criteria as an infection surveillance
tool applied retrospectively to optimize antibiotic use for urinary tract infections, respiratory tract
infections, skin soft tissue and mucosal infections, and gastrointestinal infections. Nurses also
used the INTERACT (Interventions to Reduce Acute Care Transfers) criteria to notify the health
care provider about a patient's changing condition. The corporations’ nurses were participating in
AMS interventions; however, their knowledge and attitudes towards their role in AMS were
unknown.
Project Population
This scholarly project focused on nurses who worked in a variety of clinical and
nonclinical roles. Within the nursing department, the corporation employed Assistant Directors
of Nursing (RN), Directors of Nursing (RN), Quality Improvement Nurses (RN), Nurse
Managers (RN), and bedside RNs and LPNs. The Directors of Nursing and Quality Improvement
nurses had administrative roles, which means they provided minimal to no direct patient care.
The Directors of Nursing were in a leadership role and had previous management experience.
Their roles included administering policies and procedures in the facility, recruiting new team
members, and developing plans and goals. Bedside long-term care nurses (RNs and LPNs)
worked 12-hour shifts and participated in direct care. Their roles and responsibilities included
assisting with the plan of care, assisting with the patients’ activities of daily living, maintaining
ongoing communication within the interdisciplinary teams, patients, and family, administering
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medication, performing diagnostic tests, monitoring patient health and providing education to
patients and family members.
Sampling Strategy
There were 107 participants (N = 107) in this study. Inclusion criteria included nursing
role, employment within the same corporation, minimum of 18 years of age, and survey
completion. RNs' training required an associate's or bachelor's degree education, whereas LPNs'
training required a technical certificate. To reach as many participants as possible, the
corporation’s Senior Vice President of Patient Services sent an invitation email with the survey
link to the directors of nursing at each facility. Participation in the survey was voluntary, and
responses were kept confidential. No personally-identifying information was included in the
survey.
Sources of Data/Data Collection Instruments
The password-protected online survey software, Qualtrics, was utilized to develop a 34question survey to assess demographics, knowledge, attitudes, and competency of behavioral
skills related to nurses' role in AMS. To assist with writing the invitation email for the survey
and developing the survey, the project leader applied techniques from Dillman et al. (2014).
With consent obtained from Merrill et al. (2019), 16 questions were utilized within the survey:
nine were knowledge-based, and seven were attitude-based. The 16 questions were then
incorporated into Section I and Section II of the survey.
Based upon the findings of the literature review that suggested a lack of knowledge of the
term "AMS," Section I of the survey assessed knowledge of AMS by asking for the definition
through an open-ended question. Section II of the survey measured knowledge and attitudes.
Examples of knowledge-based questions included: "The use of antibiotics can cause harm," and
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"Antibiotic-resistant organisms can be reduced by changing infection control practices" (Merrill
et al., 2019). Examples of attitude-based questions include, "I am interested in the current status
of antibiotic use in my setting," and "Antibiotic resistance is a significant problem in my setting"
(Merrill et al., 2019). Both knowledge and attitude questions were displayed on a 1-5 Likert
Scale (1= strongly disagree to 5= strongly agree).
Section III included 10 survey questions that assessed behavioral skills essential to AMS,
as stated by Olans et al. (2017). These questions asked participants to rate their competency in
stewardship skills, such as appropriate isolation, accurate antibiotic allergy history, early and
appropriate cultures, progress reporting. Participants were asked to rate their competency levels
of the behavioral skills as "1= poor, 2= fair, 3= good, 4= excellent, and 5=not applicable." The
final question in Section III prompted participants to identify barriers to participating in AMS
interventions, such as lack of education, time, and communication.
Lastly, Section IV captured demographic data, including education level, years of nursing
experience, years of nursing experience in long-term care settings, and current role. See
Appendix A for the survey.
The Merrill et al. (2019) survey demonstrated internal consistency and reliability with a
Cronbach alpha score of .677 for questions evaluating knowledge and attitudes toward antibiotic
use and .724 for questions evaluating knowledge and attitudes toward antimicrobial resistance.
Because the scholarly project survey included only Likert scale knowledge and attitude questions
from the Merrill et al. (2019) survey, it is possible that validity and reliability scores were
compromised.
Survey Development
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Prior to disseminating the survey to participants, the survey was piloted to detect an
average time completion, ensure the correct flow of questions, and identify any technical or
operational issues. The estimated average time completion for the survey was less than 10
minutes.
Data Collection Process/Procedures
Survey Implementation
The project leader sent the Senior Vice President of Patient Services the letter of
invitation, who then sent it to the 30 directors of nursing. The directors of nursing distributed the
invitation email with the survey link to nurses who worked in the facility. Implied consent was
obtained when the participant accessed the survey link following a detailed description of the
scholarly project and an explanation of implied consent. As exhibited in Appendix B, the
invitation email included the purpose, time commitment, incentives, and project leader contact
information with a direct link and QR code of the survey. The survey was conducted from
September 29, 2021, to November 10, 2021. The project leader developed and implemented a
weekly email reminder to standardize communication and recruitment of participants. Refer to
Appendix C for invitation email and reminder email.
Monetary Incentive
To maximize survey participation, a monetary incentive was promoted. The invitation
email informed participants that those who completed the survey would be eligible to win one of
the following prizes: a Nutribullet blender, wireless earbuds, or an Amazon Echo Dot. Upon
survey completion, participants were asked if they would like to enter the drawing for a prize.
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If they clicked "yes," the participants were guided to another survey to enter their name and

email. The winners were notified by email by January 2021, and incentives were mailed to each
winner.
Data Analysis
At the conclusion of the data collection process period, the data were exported from
Qualtrics survey software to Microsoft Excel for data cleaning. Data were exported from
Microsoft Excel to IBM SPSS statistical software to recode and analyze.. Five surveys had a 0%
completion rate, and therefore, were excluded from data analysis. The ordinal independent
variables consisted of years of nursing experience, years of long-term care experience, and
education levels. The ordinal dependent variables included knowledge, attitudes, and behavioral
skills.
Descriptive statistics were calculated to obtain and analyze the demographic data. Mean
scores and mean ranks were then computed for each of the Likert scale questions. The project
leader imputed missing variables in the survey questions that had less than 5% missing. To
assess a difference in mean scores between the ordinal independent and dependent variables, the
non-parametric test Kruskal Wallis H Test was used. Kruskal Wallis H test illustrated a
difference between (1) educational levels and knowledge, attitudes, and competency of
behavioral skills, and (2) years of nursing experience and knowledge, attitudes, and competency
of behavioral skills. An alpha level of <.05 was considered to be statistically significant. For
qualitative data, responses were analyzed to identify themes.
Results
Demographics
SPSS version 28 was utilized to conduct quantitative statistical analyses. A total of 107
(N = 107) nurses completed the survey. Of the nurses, 34.6% (n = 37) had a technical certificate,
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37.4% (n = 40) had an associate degree, 19.6% (n = 21) had a bachelor’s degree, and 4.7% (n =
5) had a master’s degree or higher. Additionally, 49.5% (n = 53) of nurses had a clinical role
involving direct patient care, and 49.5% (n = 53) had an administrative role. Concerning nursing
experience, 63.6% (n = 68) of the nurses had more than 11 years of experience; furthermore,
55.1% (n = 59) of the nurses had worked in long-term care for greater than 11 years. See Table 1
for characteristics of the sample.
Themes of AMS Definition
One hundred and three (n = 103) nurses responded with their perceived definition of
AMS. Some responses included more than one theme. Six themes emerged: the process of
keeping items cleaned, surveillance of antimicrobials, education to health care professionals to
prevent antibiotic overuse, prevention of antibiotic-resistant organisms, appropriate antibiotic
utilization, and being a patient advocate to improve patient outcomes. Refer to Table 7.
Barriers
Nurses were asked about barriers faced when participating in AMS. Forty (n = 40;
37.4%) nurses reported a lack of education, 55 (n = 55; 51.4%) chose a lack of effective
communication between disciplines, and 45 (n = 45; 42.1%) chose a lack of time. Eighteen (n =
18; 16.8%) nurses chose to respond in "other," in which nine responded by reporting themes of
patients, family members, and other health care professionals’ reluctance to engage with nurseled AMS interventions. Nurses stated that patients and families demonstrated a lack of
knowledge about appropriate antimicrobial use and resistance. One nurse stated, “Families need
more education, so they understand why we try to avoid antibiotics when possible.”
Furthermore, two nurses stated that patients and families were not willing to be educated on
antibiotic resistance and avoidance of antibiotics. The theme related to health care professionals
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arose from nurses' reporting that physicians and nurse practitioners did not want to participate in
AMS. For example, one nurse stated there was a “lack of MD buy in to antibiotic stewardship.”
See Figure 5 for an illustration of the barriers.
Knowledge, Attitudes, and Behavioral Competency Scores
Knowledge
Ninety-six percent (n = 102) of participants somewhat agreed or strongly agreed with the
statement “Assessment and documentation of allergies are important to ensure appropriate
antibiotic use,” demonstrating greater knowledge. Regarding the statement "Appropriate use of
antibiotics can cause antibiotic resistance," 38.7% (n = 41) of nurses disagreed or strongly
disagreed with the statement. On the contrary, 96.3% (n = 102) of the nurses somewhat agreed or
strongly agreed with the statement "Inappropriate use of antibiotics causes antibiotic resistance."
Attitudes
Positive attitudes were reported in "Strong knowledge of antibiotics is important in my
job," with 98.1% of nurses (n = 104) somewhat agreeing or strongly agreeing to the statement.
When responding to the statement "Antibiotics are overused in my setting," 40% (n = 42) of
nurses strongly disagreed or disagreed. Refer to Table 2 for frequencies and percentages of each
knowledge and attitude survey question.
Behavioral Competencies
Of the nurses, 67.6% (n = 71) rated themselves as "excellent" regarding "Appropriate
isolation.” Conversely, 25.6% of nurses (n = 21) self-reported as “excellent” in "Antibiotic
dosing and de-escalation.” Nurses reported a perceived “poor” behavioral competency in the
following five out of 10 statements: antibiotic dosing and de-escalation (n = 4, 4.9%), progress
reporting (n = 2, 2.0%), patient education (n = 1, 1%), IV to PO antibiotic conversion (n = 4,
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4.7%), and medication reconciliation (n = 2, 2.1%). Refer to Table 3 for a complete list of
frequencies and percentages for each behavioral competency survey question.
Comparison of Variables to Education
Kruskal Wallis H tests were performed to determine if a relationship exists between
nurses' education level and AMS knowledge, attitudes, and behavioral skill competencies (see
Table 4). Table 5 displays the Bonferroni post hoc analysis for statistically significant results to
control for the increased probability of a Type I error.
Knowledge and Attitudes
The distribution of the degree to which "Prescribing broad-spectrum antibiotics increases
antibiotic resistance" was statistically significantly different between education groups, H(3)=
8.893, p = .031, 𝜂2 = .059. However, no difference was noted within the pairwise comparison
following the Bonferroni correction. The distribution of "Antibiotic resistant organisms can be
reduced by changing prescribing patterns" was statistically significantly different between
education groups, H(3)= 12.722, p = .005, 𝜂2 = .098. The post hoc analysis revealed statistically
significant differences between two educational levels: master's degree or above (mean rank =
26.70) and bachelor's degree (mean rank = 64.98) (p = .033), and technical certificate (mean rank
= 43.92) and bachelor's degree (mean rank = 64.98) (p = .032).
The distribution of "Antibiotics are overused in my setting" was statistically significantly
different between the education groups, H(3)= 10.784, p = .013, 𝜂2 = .078. A difference was
noted within the pairwise comparison following the Bonferroni correction. The post hoc analysis
revealed statistically significant differences between technical certification (mean rank = 39.96)
and an associate degree (mean rank = 60.18) (p = .013), but not between any other group
combination.
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Behavioral Skill Competency
A Kruskal Wallis H test indicated no significant differences in behavioral skill
competency of "Appropriate isolation" (p = .319), "Monitoring adverse effects" (p = .156), and
"Patient education" (p = .102) among the four different educational levels. Hypothesis tests were
not conducted on the remaining behavioral skills due to more than 5% missing values. The
relationship between education levels and behavioral competencies is displayed in Figure 3.
Comparison of Variables to Years of Nursing Experience
Kruskal Wallis H tests were performed to examine nurses' years of nursing experience
and AMS knowledge, attitudes, and behavioral skill competency (see Table 6).
Knowledge and Attitudes
The distribution of "Assessment and documentation of allergies are important to ensure
appropriate antibiotic use" was statistically significantly different between the years of nursing
experience, H(5)= 13.242, p = .021, 𝜂2 = .084. The post hoc analysis did not reveal any
differences within the pairwise comparison. The distribution of "Strong knowledge of antibiotics
is important in my job" was statistically significantly different between the years of nursing
experience, H(5)= 13.303, p = .021, 𝜂2 = .084. The post hoc analysis did not reveal statistically
significant differences in the pairwise comparisons.
Behavioral Skill Competency
A Kruskal Wallis H test indicated no statistically significant differences in behavioral
skill competencies of "Appropriate isolation" (p = .319), "Monitoring adverse effects" (p =
.097), and "Patient education" (p = .134) among the six categories of years of nursing
experience. Refer to Figure 3 for a bar graph pertaining to behavioral competencies in relation to
years of nursing experience.
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Discussion
The purpose of this DNP scholarly project was to examine factors that influence nurse

engagement in AMS at long-term care facilities in Tennessee. The first research question used to
guide the study assessed and analyzed nurses' level of knowledge, attitudes, and behavioral skill
competency. The second research question assessed the barriers that impacted nurse engagement
in AMS at long-term care facilities. The third and fourth research questions suggested a possible
relationship between nurses' work experience, education level, and AMS knowledge, attitudes,
and behavioral skill competency. Hence, the project leader hypothesized that nurses with more
work experience would have increased AMS knowledge, attitudes, and behavioral skill
competency. However, the majority of the questions did not have a statistically significant
relationship that accounted for the scholarly project findings that found no associations between
the variables. A few of the project findings supported the second hypothesis that nurses with a
bachelor's degree or higher would report increased AMS knowledge, attitudes, and behavioral
skill competency. Overall, this scholarly project found that long-term care nurses had a
substantive amount of AMS knowledge and positive attitudes.
Barriers
In the scholarly project, nurses reported barriers consistent with previous literature
findings. For example, in our study, 40 nurses (n = 40) reported lack of education, which is
consistent with other authors who also reported lack of education as a barrier (ANA & CDC,
2017; Carter et al., 2018; Ladenheim, 2018; Padigos et al., 2020). Other barriers nurses reported
in this scholarly project included lack of time, lack of effective communication between
disciplines, and patients' family's lack of knowledge. Similarly, Padigos et al. (2020) and Abbas
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et al. (2019) reported that the lack of knowledge of AMS, in addition to time constraints, were
challenges to participating in AMS interventions.
Lack of Education
Interventions that address methods and strategies can be implemented to overcome the
barriers discovered in this scholarly project. Coincidentally, many nurses in the scholarly project
requested more education on AMS. Previous literature suggested that educational interventions,
such as tool kits, posters, and presentations, are beneficial (Kullar et al., 2018; Monsees et al.,
2019; Morrill et al., 2016; Gillespie et al., 2013). For example, nurses demonstrated increased
awareness of antibiotic resistance and knowledge by participating in the implementation of
education through a presentation and discussion with handouts (Gillespie et al., 2013). More
specific education on changing antibiotics from IV to PO, training on allergy history taking, and
educating on how to communicate with other health care professionals can improve nurses'
knowledge and enable them to excel in their role in AMS (ANA & CDC, 2017). A study by
Pettersson et al. (2011) implemented a formal educational intervention for nurses and physicians
that consisted of three continuing education hours, educational handouts on hygiene, written
guidelines for prescribing antibiotics, and local antibiotic resistance patterns. Their study
demonstrated a decrease in the ratio of antibiotics prescribed (Pettersson et al., 2011).
Lack of Time
Regarding time constraints, the literature did not include many studies that assessed
strategies to overcome this barrier in nursing. Appaneal et al.'s (2019) study assessed
pharmacists' perspectives on AMS and found that pharmacists were willing to participate in
AMS but reported a lack of time. To overcome it, Appaneal et al. (2019) recommended
"protected time" just for AMS as part of the pharmacist workflow. Often, time constraints can be

EXAMINING NURSE ENGAGEMENT

32

related to increased workload. Due to nurses' increased workload, AMS interventions have the
potential to be neglected (Ladenheim, 2018; Padigos et al., 2020). Routine, required care
activities are often prioritized, whereas additional, optional activities, such as AMS
interventions, become neglected. Similar to Appaneal et al. (2019), nurses may also need
protected time set aside for AMS. The protected time can be utilized for AMS education
(Wilcock et al., 2019). Wilcock et al. (2019) even recommended that pharmacists assist with the
perceived lack of time by assisting the nurse with the process of IV to PO antibiotic conversion.
Moreover, the process of administering oral antibiotics is less time consuming compared to IV
antibiotic administration. One final intervention that may help with time constraints is to
implement AMS within bedside report. During bedside report, nurses would be able to discuss
antibiotic information, such as questioning why the patient is on antibiotics.
Lack of Effective Communication Between Disciplines
To address communication barriers, interventions to enhance effective communication
were described throughout the literature. For example, AHRQ Safety Program for Improving
Antibiotic Use in long-term care facilities is a quality improvement program that aims to
improve the culture around antibiotic prescribing through interventions, including monthly
webinars that address topics, such as improving communication, through case examples (AHRQ,
2022). The program also includes communication tools that can help communicate concerns of
infection to clinicians, patients, and families (AHRQ, 2022). More specifically, a communication
tool called SBAR (Situation, Background, Assessment, and Recommendation) can be utilized
(Beckett & Kipnis, 2009; Monsees et al., 2019). SBAR organizes information to make
communication transparent and concise and improve patient safety and outcomes (Beckett &
Kipnis, 2009; Monsees et al., 2019). Zimmerman et al. (2014) described a quality improvement
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program developed to reduce antimicrobial prescribing. It involved a standard communication
tool, which included open-ended texts, general health status, and medical history, to help nurses
communicate patient information to providers (Zimmerman et al., 2014). Although nurses did
not efficiently fill out the form and disliked the form, many nurses stated that the tool did help
the nurses gather all necessary information when communicating with the provider (Zimmerman
et al., 2014).
Two other interventions that can enhance communication are nurse empowerment and
communication strategies within mandatory training sessions. There is a hierarchy involved with
patient care. Nurses should be empowered to speak up when needed, especially to a provider. A
safe space for learning can be created, with the development of a shared understanding of the
plan of care. Nurse empowerment can also be developed with the assistance of role models, such
as nurse leaders, to help empower the nurses to approach providers about antibiotic usage. If
nurses have an implemented protocol and are abiding by it, then they can use it as a way to
approach providers when antibiotics are in question. Another intervention is to incorporate
communication strategies into mandatory training programs. Within the training programs,
health care professionals, such as nurses, can learn how to ask clarifying questions and engage in
a two way conversation. Motivational interviewing can also be demonstrated and then utilized
through open ended questions, affirmation, reflective listening, and summarization (Bershad,
2019). Motivational interviewing helps develop an environment where a plan of care and
sensitive information can be discussed without judgement (Bershad, 2019). It has previously
been utilized with nurse to family or patient communication (Bershad, 2019).
Lack of Patient and Family Knowledge
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Finally, the fourth briefly mentioned barrier was patients' and their families' lack of AMS
knowledge. This barrier can be addressed by incorporating educational materials like a pamphlet
in patient packets and encouraging families to participate in the discussion of patient care (Kullar
et al. 2016; Zimmerman et al. 2014). Nurses can educate patients and families about antibiotic
utilization and risks (Kullar et al., 2016; Monsees et al., 2019; Zimmerman et al.,2014).
Moreover, Zimmerman et al. (2014) found that the health care providers requested to personally
distribute brochures when needed in the nursing home. The facilities also incorporated other
AMS activities, such as presentations during family night, resident council, and health fairs
(Zimmerman et al., 2014). All the interventions within the study demonstrated a reduction in
antimicrobial prescribing in nursing homes (Zimmerman et al., 2014).
Information
The scholarly project found that antimicrobial knowledge was present in over half of the
nurses surveyed. Nurses were aware that antibiotics could cause harm, misusing antibiotics can
cause resistance, and changing prescribing patterns can reduce the development of antibioticresistant organisms. However, other authors reported that many nurses were unaware of AMS
(ANA & CDC, 2017; Merrill et al., 2019). In the scholarly project, most of the nurses had some
degree of knowledge of the definition of AMS. Many of the nurses' definitions described certain
aspects of AMS, such as specific interventions rather than capturing a comprehensive definition.
For example, one nurse defined AMS as “Efforts to educate healthcare prescribers to help reduce
antibiotic overuse and resistance.” On the other hand, some of the definitions were more
comprehensive. For example, one nurse described AMS as “A program that utilizes tracking,
trending, and education to promote the appropriate usage of anti-infective medications.”
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One role of nurses in AMS is to correctly record patient allergies. The scholarly project
results showed that 96% of the nurses were aware and agreed that "Assessment and
documentation of allergies are important to ensure appropriate antibiotic use." Other studies have
also noted a high level of knowledge within allergy assessment (Merrill et al., 2019). However,
allergy assessment should go beyond simply recording allergies, as nurses should investigate the
accuracy of the allergy list along with the details of what clinical manifestations are caused by
the allergen (ANA & CDC, 2017; Carter et al., 2018; Monsees et al., 2019; Merrill et al., 2019).
Nursing Experience and Educational Levels
Overall, the scholarly project results suggested that nursing experience did not have a
major association with AMS knowledge. However, a significant relationship was found between
nursing experience and one knowledge statement, "Assessment and documentation of allergies
are important to ensure appropriate antibiotic use" (p = .021). A difference was not found
between the groups of nursing experience. The results did not align with other literature, such as
Monsees et al. (2018) and Padigos et al. (2020), who found that fewer years of nursing
experience contributed to less antimicrobial knowledge. Inexperienced nurses were not well
represented in the project sample, with only 3.7% of nurses having less than three years of
experience, whereas the experienced nurses consisted of 63.6% of nurses having more than 11
years of experience. It is possible that a sample with a greater variety in nursing experience
would have produced different results. With experience, nurses are able to learn more on the job,
gaining knowledge and experience caring for patients who have antimicrobial-resistant
infections. This scholarly project demonstrated a wide variety of AMS knowledge, which could
be attributed to over half of the sample having more than 11 years of experience.
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The scholarly project indicated a relationship between educational levels and AMS
knowledge. For example, in the statement "Antibiotic resistant organisms can be reduced by
changing prescribing patterns," differences were noted between bachelor's and master's degrees,
as well as bachelor's and technical certificates. Bachelor's degree nurses (mean rank = 64.98)
agreed more with the statement compared to both master's degree nurses (mean rank = 26.70)
and technical certificate nurses (mean rank = 43.92). In this scholarly project, master's degree
nurses were underrepresented, with only 4.7% of nurses having a master's degree. The master’s
degree nurses may have been nurse educators or nurse practitioners.
Another relationship, "Prescribing broad-spectrum antibiotics increases antibiotic
resistance," was also found to be significant (p = .031), but there were no differences among
educational levels. On the contrary, Merrill et al. (2019) found that bachelor's degree nurses
agreed more with the same statement, "Prescribing broad-spectrum antibiotics increases
antibiotic resistance" than associate degree nurses. Education plays an essential factor in
knowledge levels. The bachelor-level nursing schools may have incorporated AMS education
within their curriculum, making them more likely to have increased knowledge than nurses with
associate degrees and technical certificates. For instance, Bouchoucha et al. (2021) found in a
setting where AMS had not been taught to students that 70.7% of nursing students reported
minimal to no knowledge of AMS. On the contrary, a study by McEwen and Burnett (2018)
implemented AMS education within undergraduate nursing curriculum to be delivered to thirdyear nursing students, which resulted in an increase of nursing students' AMS knowledge from
15% to 79%. Both McEwen and Burnett (2018) and Bouchoucha et al. (2021) reported results
consistent with nursing students believing that AMS education was necessary within their
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nursing curriculum. To improve baseline nursing knowledge of AMS, the implementation of
AMS within formal nursing curriculum should be considered.
Motivation
Approximately 98.1% of nurses in the scholarly project agreed that having knowledge
about antibiotics is important to their job. Moreover, 75.2% of nurses wanted more education on
the appropriate use of antibiotics. The finding of nurses desiring more education is consistent
with findings from other studies (Gillespie et al., 2013; Merrill et al., 2019; Monsees et al., 2020;
Morrill et al., 2016; Padigos et al., 2020). As explained in the IMB model, nurses who believe
antibiotics are essential and who desire more education on appropriate antibiotic utilization may
be highly motivated, which increases the likelihood of engaging in AMS behaviors (Fisher et al.,
2003).
A majority of the nurses (88.7%) agreed that antibiotics were overused nationally;
however, only 33.3% agreed that antibiotics were overused in their setting. Similarly, 83.0%
agreed that antibiotic resistance is a significant problem nationally, with only 37.7% agreeing
that antibiotic resistance is a significant problem in their setting; the studies from Merrill et al.
(2019) and Padigos et al. (2020) demonstrated similar results. Many studies within the literature
have shown that antibiotic utilization and resistance is a prevailing problem in long-term care
facilities, yet many nurses perceive that it is not a problem within their setting (Merrill et al.,
2019; Padigos et al., 2020). Nurses may be underestimating the importance of AMS in long-term
care, which could impact their motivation to engage in stewardship. One way to recognize if
antibiotics are overused or monitor antibiotic resistance in the setting is to observe and analyze
antibiotic utilization rates and antibiograms in each facility (AHRQ, 2016; Merrill et al., 2019).
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These antibiotic utilization rates and antibiograms may be useful tools for nurses to use to
enhance their awareness and motivation toward AMS activities.
Another major finding in this study was that 80.2% of nurses agreed that it is their
responsibility to ensure appropriate antibiotic use in their setting. This finding suggests that
nurses know they contribute to the appropriate utilization of antibiotics. Similarly, McEwen and
Burnett (2018) reported that 92% of the nursing students believed nurses played an important
role in managing antimicrobials. Wilson et al.’s (2017) study reported nurses had more
awareness of their role as stewards. In contrast, Carter et al. (2018) reported that nurses
emphasized that they are not aware of their role in AMS and needed more education on
contributing to antibiotic optimization.
Nursing Experience and Educational Levels
Similar to Merrill et al. (2019), one attitude statement, "Strong knowledge of antibiotics
is important in my job," had statistical significance (p = .021); however, a difference between
groups was not discovered. Padigos et al. (2020) found that younger and less experienced nurses
were more likely to expect to receive an antibiotic for a viral infection than older and more
experienced nurses, which suggests less experienced nurses may benefit from additional
education.
A statement in which attitudes were more prevalent in specific education levels was,
"Antibiotics are overused in my setting" (p = .013). A difference was noted in associate degree
(mean rank = 60.18) nurses who agreed more with the statement compared to nurses with a
technical certificate (mean rank = 39.96). A previous study also found an association between
educational levels and nurse attitudes (Merrill et al., 2019). In contrast to the findings of the
scholarly project, Merrill et al. (2019) reported that bachelor's degree nurses agreed more in
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attitude statements, such as "Antimicrobial knowledge was important to their job," compared to a
diploma or associate degree nurse.
Behavioral Skills
The scholarly project showed that nurses were confident in performing a majority of the
behavioral skills, except for antibiotic dosing and de-escalation and IV to PO antibiotic
conversion. Approximately 25.6% of nurses rated themselves fair or poor in antibiotic dosing
and de-escalation and 28% in IV to PO antibiotic conversion. Similarly, Gillespie et al. (2013)
found that many nurses in an acute care setting did not understand the concept of antibiotic
conversion. However, after educational PowerPoints and handouts, the nurses' knowledge of IV
to PO conversion increased by 70% (Gillespie et al., 2013). Hence, nurses who received
education were more likely to promote the conversion and be more confident in the behavioral
skill. Long-term care facilities do not use nearly as many IV antibiotics as inpatient hospitals.
Therefore, it is reasonable that some nurses rated themselves lower since they are not
administering IV infusions regularly.
Studies have shown a positive relationship between years of work experience and
confidence levels (Monsees et al., 2020). However, the results of the scholarly project did not
show evidence of a relationship between years of work experience and confidence levels of
behavioral competencies. A relationship may have been present in the other behavioral
competencies; however, many were not evaluated due to an increase in missing data. A
relationship between educational level and behavioral competency was also not found in the
scholarly project. Previous studies have not compared educational level and behavioral
competencies. Bachelor’s level nurses or master’s level nurses may have rated higher confidence
levels in behaviors skills because of more education or clinical experience.
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Implications for Practice
Antimicrobial resistance continues to be a problem in long-term care facilities. With the
help of AMS programs, antimicrobial resistance can be prevented. Nurses in long-term care
facilities are in the optimal position to engage in stewardship behaviors that directly impact
patient care and outcomes. By addressing nurses' knowledge and enhancing their motivations
towards AMS, nurses may take a more active role on stewardship teams and significantly
improve efforts to prevent antimicrobial resistance.
Because the scholarly project found that nurses are already very knowledgeable and
motivated, intentional efforts to engage the nurses within AMS must be initiated. The following
strategies to include nurses in AMS are recommended: (1) encouraging nursing schools to
include AMS into their curriculum, (2) including nurses in stewardship meetings, (3) having a
nurse leader encourage AMS by incorporating AMS into patient safety initiatives to raise
awareness about antimicrobial use, and (4) emphasizing the benefits of AMS for both the patient
and nurse (ANA & CDC, 2017).
Over half of the nurses were interested in the current status of antibiotic resistance in
their setting. It may be beneficial for the facilities surveyed to provide nurses with yearly
statistics regarding antibiotic utilization and resistance, such as an antibiogram. However, the
usage of antibiograms in prescribing antibiotics in long-term care facilities is not well studied
(Morrill et al., 2016). Although few studies exist, a study by Furuno et al. (2014) found that
empirically prescribing antibiotics with the utilization of an antibiogram increased appropriate
prescribing from 32% to 45% for that facility.
Strengths, Limitations, and Future Directions
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The scholarly project had several strengths and limitations. It examined AMS knowledge,
attitudes, and behaviors of nurses in long-term care facilities, which filled a gap in the literature.
Generalizability was increased due to the inclusion of 30 long-term care facilities across
Tennessee. In addition to the representation of several facilities, the scholarly project had a
moderate-sized sample (N= 107).
Despite the strengths, limitations were also present in the scholarly project. Due to the
increasing shortage of nurses during the COVID-19 pandemic, the corporation had hired a travel
agency at the time of data collection. It is possible the survey response rate was affected by the
large number of travel nurses employed at the facilities, primarily since the survey was not able
to be distributed to travel nurses. Survey questions that gave the option to select neither agree
nor disagree could have allowed survey respondents to avoid forming an opinion about the
statement. By eliminating the option neither agree nor disagree, more accurate findings could
have been reported. Behavioral competency questions were self-rated and self-evaluated, which
did not capture behavioral skill competency objectively. They were based on self-efficacy, which
measured the subjective belief of performing specific behavioral skills and not the objective
measurement. The last limitation was that the project leader was not able to meet with the
facilities’ AMS team.
Conclusion
This scholarly project examined factors, such as knowledge and attitudes, that influenced
nurses engaging in AMS efforts. According to the IMB model, if nurses have more information
about and motivation toward AMS, they will likely engage in behaviors that embrace and
progress AMS efforts. Overall, nurses demonstrated positive knowledge and attitudes, indicating
a strong potential to engage in stewardship behaviors. Additionally, the project supports other
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research findings that suggest lack of education, communication, and time constraints as
common barriers found to engaging in AMS. By recognizing these barriers, long-term care
facilities can develop interventions to help nurses overcome these barriers and facilitate their
engagement in stewardship initiatives. Further research should assess the effect of interventions,
such as AMS education and dissemination of facility antimicrobial resistance surveillance data,
on nurses' knowledge, attitudes, and AMS behaviors.. The findings of this scholarly project
support recommendations to intentionally engage nurses in AMS and add nursing representation
on the AMS team in long-term care facilities.
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Table 1
Demographics of Survey Respondents
Characteristic

n

%

Technical certificate
(LPN)

37

34.6

Associates degree
(RN)

40

37.4

Bachelor's degree
(RN)

21

19.6

Master's degree or higher

5

4.7

<1

1

0.9

1-2

3

2.8

3-5

12

11.2

6-8

13

12.1

9-10

7

6.5

>11

68

63.6

<1

2

1.9

1-2

6

5.6

3-5

12

11.2

6-8

15

14.0

9-10

11

10.3

>11

59

55.1

Clinical: direct patient care

53

49.5

Administrative: no direct patient care

53

49.5

Education level

Nursing experience in years

Years worked in long term care

Current role

Note. N = 107. LPN= Licensed Practical Nurse; RN= Registered Nurse.
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Table 2
Frequencies and Percentages for Responses to Knowledge and Attitude Questions in Survey
Question

Strongly disagree n (%)

Disagree n (%)

Neither agree nor disagree n (%)

Somewhat agree n (%)

Strongly agree n (%)

M (SD)

The use of antibiotics
can cause harm

2 (1.9)

10 (9.5)

7 (6.7)

41 (39.0)

45 (42.9)

4.11 (1.022)

Antibiotics are
overused nationally

2 (1.9)

4 (3.8)

6 (5.7)

22 (20.8)

72 (67.9)

4.49 (0.908)

Appropriate use of
the antibiotics can
cause antibiotic
resistance

6 (5.7)

35 (33.0)

9 (8.5)

26 (24.5)

30 (28.3)

3.37 (1.347)

Inappropriate use of
antibiotics causes
resistance

2 (1.9)

0 (0)

2 (1.9)

13 (12.3)

89 (84.0)

4.76 (0.670)

Prescribing broad
spectrum antibiotics
increases antibiotic
resistance

1 (0.9)

4 (3.8)

22 (20.8)

39 (36.8)

40 (37.7)

4.07 (0.908)

Antibiotics resistant
organisms can be
reduced by changing
prescribing patterns

2 (1.9)

3 (2.8)

14 (13.2)

44 (41.5)

43 (40.6)

4.16 (0.896)

Antibiotics resistant
organisms can be
reduced by changing
infection control
practices

2 (1.9)

3 (2.8)

16 (15.1)

34 (32.1)

51 (48.1)

4.22 (0.936)

Knowledge
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Question

Strongly disagree n (%)

Disagree n (%)

Neither agree nor disagree n (%)

Somewhat agree n (%)

Strongly agree n (%)

M (SD)

Development of new
antibiotics will help
combat current
resistance

3 (2.8)

11 (10.4)

31 (29.2)

44 (41.5)

17 (16.0)

3.58 (0.975)

Assessment and
documentation on
allergies are
important to ensure
appropriate antibiotic
use

1 (0.9)

0 (0.0)

3 (2.8)

13 (12.3)

89 (84.0)

4.78 (0.586)

Strong knowledge of
antibiotics is
important in my job

1 (0.9)

1 (0.9)

0 (0)

14 (13.2)

90 (84.9)

4.80 (0.576)

I would like more
education on the
appropriate use of
antibiotics

2 (1.9)

3 (2.9)

21 (20.0)

35 (33.3)

44 (41.9)

4.10 (0.95)

Antibiotics are
overused at my
setting

6 (5.7)

36 (34.3)

28 (26.7)

25 (23.8)

10 (9.5)

2.97 (1.096)

It is my responsibility
to ensure appropriate
antibiotics use in my
setting

1 (0.9)

9 (8.5)

11(10.4)

41 (38.7)

44 (41.5)

4.11 (0.969)

Antibiotic resistance
is a significant
problem in my setting

6 (5.7)

21 (19.8)

39 (36.8)

24 (22.6)

16 (15.1)

3.22 (1.104)

Attitudes
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Question

Strongly disagree n (%)

Disagree n (%)

Neither agree nor disagree n (%)

Somewhat agree n (%)

Strongly agree n (%)

M (SD)

Antibiotics resistance
is a significant
problem nationally

1 (0.9)

1 (0.9)

16 (15.1)

37 (34.9)

51 (48.1)

4.28 (0.825)

I am interested in the
current status of
antibiotics resistance
in my setting

1 (0.9)

3 (2.8)

25 (23.6)

35 (33.0)

42 (39.6)

4.08 (0.912)

Note. N = 107.
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Table 3
Frequencies and Percentages for Responses to Behavioral Competency Questions in Survey
Question

Poor
n ( %)

Fair
n ( %)

Good
n ( %)

Excellent
n ( %)

M (SD)

Appropriate isolation

0 (0)

2 (1.9)

32 (30.5)

71 (67.6)

3.66 (0.516)

Accurate antibiotic
allergy history

0 (0)

6 (5.9)

44 (43.6)

51 (50.5)

3.45 (0.608)

Early and appropriate cultures

0 (0)

10 (10.3)

51 (52.6)

36 (37.1)

3.27 (0.638)

Timely antibiotic initiation

0 (0)

5 (5.0)

45 (45.0)

50 (50.0)

3.45 (0.592)

Antibiotic dosing and deescalation

4 (4.9)

17 (20.7)

40 (48.8)

21 (25.6)

2.95 (0.815)

Progress reporting

2 (2.0)

7 (7.1)

45 (45.9)

44 (44.9)

3.34 (0.703)

Monitoring adverse effects

0 (0)

6 (5.9)

35 (34.3)

61 (59.8)

3.54 (0.608)

Patient education

1 (1.0)

13 (12.7)

33 (32.4)

55 (53.9)

3.39 (0.747)

IV to PO antibiotic conversion

4 (4.7)

20 (23.3)

37 (43.0)

25 (29.1)

2.97 (0.846)

Medication reconciliation

2 (2.1)

6 (6.3)

46 (48.4)

41 (43.2)

3.33 (0.691)

Note. IV= Intravenous; PO= Oral.
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Table 4
Hypotheses Summary with Mean Ranks of Survey Compared to Education Levels
Questions

Educational Levels

Mean Rank

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

45.09
57.21
55.26
47.70

H

p

𝜂2

4.258

.247

.011

4.074

.254

.010

7.168

.067

.042

5.979

.113

.030

8.893

. 031*

.059

12.722

.005**

.098

6.155

.104

.031

5.978

.113

.030

Knowledge
The use of antibiotics can cause
harm

Statistical Analysis
Antibiotics are overused
nationally

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

49.12
56.21
52.93
35.70

Statistical Analysis
Appropriate use of the
antibiotics can cause antibiotic
resistance

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

44.96
55.95
50.64
78.20

Statistical Analysis
Inappropriate use of antibiotics
causes resistance

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

49.11
56.06
52.93
37.00

Statistical Analysis
Prescribing broad spectrum
antibiotics increases antibiotic
resistance

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

43.84
58.39
58.90
32.30

Statistical Analysis
Antibiotic resistant organisms
can be reduced by changing
prescribing patterns a

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

43.92
55.83
64.98
26.70

Statistical Analysis
Antibiotic resistant organisms
can be reduced by changing
infection control practices

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

49.36
51.00
63.05
33.10

Statistical Analysis
Development of new antibiotics
will help combat current
resistance
Statistical Analysis

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

47.66
55.65
58.26
28.60
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Questions

Education level

Assessment and documentation
on allergies are important to
ensure appropriate antibiotic use

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above
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Mean rank

H

p

𝜂2

6.003

.111

.030

3.430

.330

.004

2.970

.396

-.000

10.784

.013*

.078

1.112

.774

-.019

1.750

.626

-.012

2.536

.469

-.004

1.908

.592

-.011

53.91
54.50
47.60
36.40

Statistical Analysis
Attitudes
Strong knowledge of antibiotics
is important in my job

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

54.34
51.16
52.79
38.10

Statistical Analysis
I would like more education on
the appropriate use of antibiotics

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

49.82
54.99
54.50
33.70

Statistical Analysis
Antibiotics are overused at my
setting a

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

39.96
60.18
58.43
48.70

Statistical Analysis
It is my responsibility to ensure
appropriate antibiotics use in
my setting

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

55.07
51.58
49.43
43.50

Statistical Analysis
Antibiotic resistance is a
significant problem in my setting

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

52.07
48.30
56.67
61.50

Statistical Analysis
Antibiotic resistance is a
significant problem nationally

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

48.20
55.46
54.90
40.20

Statistical Analysis
I am interested in the current
status of antibiotics resistance in
my setting
Statistical Analysis

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

47.88
55.81
53.64
45.10
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Questions
Behavioral Competency
Appropriate isolation
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Education level

Mean rank

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

52.30
55.25
43.69
58.70

Statistical Analysis
Accurate antibiotic
allergy history

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

Technical certificate: LPN
Associates degree: RN
Bachelor's degree: RN
Master's degree or above

Statistical Analysis

p

𝜂2

3.515

.319

.005

5.229

.156

.022

6.195

.102

.032

58.46
50.26
42.74
57.00

Statistical Analysis
Patient education

H

59.64
47.89
44.14
61.40

Note. N = 107. LPN= Licensed Practical Nurse; RN= Registered Nurse. Technical certificate: LPN (n = 37),
associates degree: RN (n = 40), bachelor’s degree: RN (n = 21), master’s degree or above (n =5). The questions are
divided into subsections of knowledge, attitudes, and behavioral competencies. Seven behavioral competency
questions are not present in the table due to the questions having more than 5% missing variables.
a The

questions’ statistical analyses resulted in a Bonferroni Correction representing Post Hoc Comparisons in

Table 5.
*Significant at p < .05. ** Significant at p < .01

EXAMINING NURSE ENGAGEMENT IN AMS

60

Table 5
Bonferroni Post Hoc Analysis of Kruskal Wallis H Tests
Educational level comparisons to the survey question

Test statistic

Std. error

Adj. sig.

Technical certificate: LPN-Master's degree or above

-8.741

13.734

1

Technical certificate: LPN-Bachelor's degree: RN

-18.469

7.875

0.114

Technical certificate: LPN-Associates degree: RN

-20.216

6.574

0.013*

Master's degree or above-Bachelor's degree: RN

9.729

14.343

1

Master's degree or above-Associates degree: RN

11.475

13.672

1

Bachelor's degree: RN-Associates degree: RN

1.746

7.767

1

Antibiotics are overused at my
setting

Antibiotics resistant organisms can be reduced by changing
prescribing patterns
Master's degree or above-Technical certificate: LPN

17.219

13.182

1

Master's degree or above-Associates degree: RN

29.125

13.123

0.159

Master's degree or above-Bachelor's degree: RN

38.276

13.767

0.033*

Technical certificate: LPN-Associates degree: RN

-11.906

6.311

0.355

Technical certificate: LPN-Bachelor's degree: RN

-21.057

7.559

0.032*

Associates degree: RN-Bachelor's degree: RN

-9.151

7.456

1

Note. LPN= Licensed Practical Nurse; RN= Registered Nurse.
*Significant at p < .05
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Table 6
Hypothesis Summary with Mean Ranks of Survey Compared to Years of Nursing Experience
Question

Years of nursing experience

Knowledge
The use of antibiotics can cause harm

<1
1-2
3-5
6-8
9-10
>11

Mean rank

<1
1-2
3-5
6-8
9-10
>11

<1
1-2
3-5
6-8
9-10
>11

<1
1-2
3-5
6-8
9-10
>11

<1
1-2
3-5
6-8
9-10
>11

Statistical Analysis

<1
1-2
3-5
6-8
9-10
>11

-.027

7.541

.183

.025

5.632

.344

.006

8.117

.150

.031

2.498

.777

-.025

4.707

.453

-.002

16
48.67
53.33
49.15
46.43
54.32

Statistical Analysis
Antibiotic resistant organisms can be reduced
by changing prescribing patterns

.804

3.5
60.5
50.83
48.96
53.36
53.75

Statistical Analysis
Prescribing broad spectrum antibiotics
increases antibiotic resistance

2.316

23.5
46.17
44.79
60.62
36.07
54.71

Statistical Analysis
Inappropriate use of antibiotics causes
resistance

𝜂2

3.5
48.17
64.58
48.27
55.07
51.82

Statistical Analysis
Appropriate use of the antibiotics can cause
antibiotic resistance

p

38
42.17
51.38
44.85
50
55.09

Statistical Analysis
Antibiotics are overused nationally

H

12
69.17
57.25
47.15
61
51.67

EXAMINING NURSE ENGAGEMENT IN AMS
Question

Years of nursing experience

Antibiotic resistant organisms can be
reduced by changing infection control
practices

<1
1-2
3-5
6-8
9-10
>11
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Mean rank

<1
1-2
3-5
6-8
9-10
>11

<1
1-2
3-5
6-8
9-10
>11

<1
1-2
3-5
6-8
9-10
>11

<1
1-2
3-5
6-8
9-10
>11

Statistical Analysis

<1
1-2
3-5
6-8
9-10
>11

.018

3.595

.609

-.014

13.242

.021*

.084

13.303

.021*

.084

5.287

.382

.002

5.284

.382

4
46.83
54.67
42.35
55.79
54.68

Statistical Analysis
Antibiotics are overused at my setting

.237

2
60.5
52
48.73
38.64
55.13

Statistical Analysis
I would like more education on the
appropriate use of antibiotics

6.792

2.5
60
46.79
44.46
52.79
55.42

Statistical Analysis
Attitudes
Strong knowledge of antibiotics is
important in my job

𝜂2

29.5
74.17
53.58
47.19
61.57
51.77

Statistical Analysis
Assessment and documentation on
allergies are important to ensure
appropriate antibiotic use

p

13
65
50
53.15
32.71
54.88

Statistical Analysis
Development of new antibiotics will help
combat current resistance

H

23.5
27.5
60.25
45.81
47.29
54.48
.002
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Years of nursing experience Mean rank

It is my responsibility to ensure
appropriate antibiotics use in my setting

<1
1-2
3-5
6-8
9-10
>11

<1
1-2
3-5
6-8
9-10
>11

<1
1-2
3-5
6-8
9-10
>11

<1
1-2
3-5
6-8

16
61
54.58
47.19

9-10
>11

45.86
53.99

Statistical Analysis
Behavioral Competency
Appropriate isolation

<1
1-2
3-5
6-8
9-10
>11

Statistical Analysis

<1
1-2
3-5
6-8
9-10
>11

.192

.024

4.541

.474

-.004

2.870

.720

-.021

3.014

.698

-.020

5.872

.319

.008

9.323

.097

.044

17.5
34.83
56.5
49.5
42.14
54.73

Statistical Analysis
Accurate antibiotic allergy history

7.415

9.5
55.83
54.29
48.54
52.86
53.39

Statistical Analysis
I am interested in the current status of
antibiotics resistance in my setting

𝜂2

46
62.83
61.21
43.08
38.86
53.81

Statistical Analysis
Antibiotic resistance is a significant
problem nationally

p

14
82.5
58.33
43.69
47.14
52.95

Statistical Analysis

Antibiotic resistance is a significant
problem in my setting

H

74
74
67.04
46.54
37.57
51.35
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Patient education
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Years of nursing experience

Mean rank

<1
1-2
3-5
6-8
9-10
>11

77
45.67
66.71
46.62
32.93
53.07

H

p

𝜂2

Statistical Analysis
8.427
.134
.034
Note. Years of nursing experience: <1 (n = 1), 1-2 (n = 3), 3-5 (n = 12), 6-8 (n = 13), 9-10 (n = 7), and >11 (n =
68). The questions are divided into subsections of knowledge, attitudes, and behavioral competencies. Seven
behavioral competency questions are not present in the table due to the questions having more than 5% missing
variables.
*Significant at p < .05. ** Significant at p < .01
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Table 7
Nurses’ Definitions of AMS
Themes

Example Quote

Frequency

The process of keeping items
cleaned

“It means to have excellent hand hygiene, clean surfaces after
patient/resident has used them, wipe any objects”

5

Surveillance of antimicrobials

“A program that utilizes tracking, trending, and education to
promote the appropriate usage of anti-infective medications.”

21

Education for healthcare
professionals to prevent
antibiotic overuse

“Efforts to educate healthcare prescribers to help reduce
antibiotic overuse and resistance.”

22

Prevention of antibiotic-resistant
organisms

“To ensure that we are not creating super microbes by
overusing antimicrobial products.”

30

Appropriate antibiotic utilization

“Prescribing and administering antibiotics that are only needed
and not given prophylactically or unwarranted.”

19

Being a patient advocate to
improve patient outcomes

“To advocate for our patients to not be overprescribed
antibiotics it not suggested by evidence based best practice.”

13

Note. n = 103. Multiple themes were present in many nurses’ definitions of AMS.
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Figure 1
The Information-Motivation-Behavioral Skills Model of Health Behavior

Note. From "The Information-Motivation-Behavioral Skills Model: A General Social Psychological Approach to Understanding and Promoting
Health Behavior," by W.A.Fisher, J.D. Fisher, & J. Harman, 2003, Social Psychological Foundations of Health and Illness, 82–106
(https://doi.org/10.1002/9780470753552.ch4). Copyright 2003 by the Blackwell Publishing Ltd. Reprinted with permission
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Figure 2
The IMB Model of Health Behavior: Nurses' Role in AMS

Note. Modified from "The Information-Motivation-Behavioral Skills Model: A General Social Psychological Approach to Understanding and
Promoting Health Behavior," by W.A.Fisher, J.D. Fisher, & J. Harman, 2003, Social Psychological Foundations of Health and Illness, 82–106
(https://doi.org/10.1002/9780470753552.ch4).
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Figure 3
Means of Education and Behavioral Competency

Behavioral Competency Means and Education
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Figure 4
Means of Years Worked as a Nurse and Behavioral Competency

Behavioral Competency Means and Nursing Experience
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Figure 5
Barriers to Antimicrobial Stewardship
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Note. N = 107. Barriers shown in the figure were part of a select all that apply question.
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Appendix A
Antimicrobial Use and Resistance Survey
Modified with permission from original authors.
Original Source: Merrill, K., Hanson, S. F., Sumner, S., Vento, T., Veillette, J., & Webb, B.
(2019). AMS: Staff nurse knowledge and attitudes. American Journal of Infection Control,
47(10), 1219-1224. https://doi.org/10.1016/j.ajic.2019.03.022
1. In your own words, what does AMS means?
2. To what degree do you agree with these statements?
Strongly
Disagree
1
The use of antibiotics can cause harm
Antibiotics are overused nationally
Strong knowledge of antibiotics is
important in my job
I would like more education on the
appropriate use of antibiotics
Appropriate use of the antibiotics can
cause antibiotic resistance
Antibiotics are overused at my setting
It is my responsibility to ensure
appropriate antibiotics use in my setting
Inappropriate use of antibiotics causes
resistance
Prescribing broad spectrum antibiotics
increases antibiotic resistance
Antibiotics resistant organisms can be
reduced by changing prescribing patterns
Antibiotics resistant organisms can be
reduced by changing infection control
practices
Development of new antibiotics will help
combat current resistance
Antibiotics resistance is a significant
problem in my setting
Antibiotics resistance is a significant
problem nationally
I am interested in the current status of
antibiotics resistance in my setting
Assessment and documentation of
allergies are important to ensure
appropriate antibiotic use

Disagree Neither Agree Strongly
2
3
4
Agree
5
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3. Rate your competency for the following skills:
Poor
Fair

72

Good

Excellent

Not
Applicable

Appropriate
isolation
Accurate antibiotic
allergy history
Early and
appropriate cultures
Timely antibiotic
initiation
Progress reporting
Antibiotic dosing
and de-escalation
Monitoring adverse
effects
Patient education
IV to PO antibiotic
conversion
Medication
reconciliation

4. The interventions described in the previous questions included different ways nurses can
participate in AMS. What barriers you have faced when participating in interventions similar to
these? Select all that apply.
A. Lack of education
B. Lack of effective communication between disciplines
C. Lack of time
D. Other: please specify ___________________________
5. Would you like to enter the raffle to win a prize? Prizes are the following: a Nutribullet,
wireless earbuds, and an Amazon Echo Dot. Your responses to the survey will remain
anonymous.
A. Yes
B. No
6. What is the highest level of education you have received:
A. Technical Certificate: LPN
B. Assosciates Degree: RN
C. Bachelor's Degree: RN
D. Master's degree or above
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7. Approximately how much nursing experience, in years, do you have?
A. <1
B. 1-2
C. 3-5
D. 6-8
E. 9-10
F. >11
8. Approximately how many years have you worked in a long term fare setting?
A. <1
B. 1-2
C. 3-5
D. 6-8
E. 9-10
F. >11
9. What is your current role?
A. Clinical: direct patient care
B. Administrative: no direct patient care
10. Would you like to enter the raffle to win a prize? Prizes are the following: a Nutribullet,
wireless earbuds, and an Amazon Echo Dot. Your responses to the survey will remain
anonymous
A. Yes
B. No
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Appendix B
Letter of Invitation
Dear Nurses,
I invite you to participate in a research study conducted by myself, Mosam Patel, a student in the
Belmont University Doctor of Nursing Practice program. My faculty advisor is Dr. Kathryn
Dambrino, Assistant Professor, School of Nursing.
The purpose of this study is to examine nurses' knowledge, attitudes, and behaviors related to
their role in AMS at long-term facilities. You are eligible to participate in this study if you are a
nurse working at a long-term care facility, and above the age of 18. We will ask you to complete
the study, which should take approximately 10 minutes to complete. This survey contains
questions about AMS interventions, roles of nurses, and use of antibiotics. In addition, the survey
will ask for your demographic information: education, years worked as a nurse, and current role
at the facility. Your responses will be anonymous and confidential. Your responses will be deidentified and will not pose any threat to your employment.
**All participants will have the opportunity to win a Nutribullet, wireless earbuds, or an
Amazon Echo Dot.**
At the end of the survey, the survey will prompt you to put your name and email in for the
drawing of the prizes. The name will not be traced back to the survey.
Your participation in this study is completely voluntary. You may choose to discontinue
participation at any time. Your completion of the survey indicates your consent to
participate in this study. Feel free to contact me at mosam.patel@pop.belmont.edu or
931.286.2403 for any questions.
Please click the link below or use the QR code to access the Qualtrics survey.
Link: https://belmont.az1.qualtrics.com/jfe/form/SV_4YI1VtI5AvXWuFM

QR:
Thank you for your participation in this survey,
Mosam Patel
DNP Candidate
Belmont School of Nursing
E: mosam.patel@pop.belmont.edu
Cell: (931) 286-2403

Dr. Kathryn Dambrino
Advisor, Associate Professor
Belmont School of Nursing
e: kathryn.dambrino@belmont.edu
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Appendix C
Reminder Email
Dear Nurses,
You still have an opportunity to win Nutribullet, wireless earbuds, or an Amazon Echo
Dot.
Recently, a survey was sent out to you by a Belmont University DNP student, Mosam Patel. I am
writing to ask for your help because your response will help us gain a better understanding of
nurse's knowledge, attitudes, and behaviors related to their role in AMS.
If you have already completed the survey, please disregard this email and we thank you for your
responses. If you have not completed the survey, we encourage you to take it. The survey will
take less than 10 minutes to complete.
Please click the link below or use the QR code to access the Qualtrics survey.
Link: https://belmont.az1.qualtrics.com/jfe/form/SV_4YI1VtI5AvXWuFM
QR code:

As mentioned before, your participation in this study is completely voluntary. You may
choose to discontinue participation at any time. Your completion of the survey indicates
your consent to participate in this study. Your name will not be tracked back to your
survey. If you have any questions or concerns, please contact Mosam Patel at
mosam.patel@pop.belmont.edu or 931.286.2403. Your participation is very important,
and your response is greatly appreciated.
Thank you for your participation in this survey,

Mosam Patel
DNP Candidate
Belmont School of Nursing
E: mosam.patel@pop.belmont.edu
Cell: (931) 286-2403

Dr. Kathryn Dambrino
Advisor, Associate Professor
Belmont School of Nursing
e: kathryn.dambrino@belmont.edu

